AIRWORTHINESS NOTICE 


No. 70* 


Issue 1. 


25th September, 1972. 


LEAD FREE AVIATION GASOLINE — 
TERMINATION OF SUPPLY 


Introduction 


1.1 Present Position The grades of aviation gasoline currently 
available in most countries are as follows :— 


Grade Maximum Tetraethyl Lead (T.E.L.) Content 
(ml/Imp. gal)} (ml/US. gal)+ 
115/145 5.5 4.6 
100/130 3.6 3.0 
80/87 0.6 0.5 
80 0 0 
73 0 0 


In addition to the above, 108/135 grade is also available in 
certain Scandinavian countries, but 115/145 grade is being 
sradually withdrawn throughout the world. 


1.2 Future Position The CAA has been informed that by 
early 1973 aviation fuel suppliers intend to :— 

(a) Supply a 100/130 grade to specification D.Eng.R.D.2485, 
except that the TEL content will be limited to a maximum 
of 2.4 ml/Imp. gal (2.0 ml/US. gal). This new grade will 
be known commercially as Avgas 100L (except in the 
USA where it may be alternatively known as “The 
Avegas’’). 

(b) Terminate the supply of the 80/87, 80 and 73 grades. 


1.3. Implementation of the above changes 


1.3.1 United Kingdom and European Continent Avegas 
100L grade, is already being distributed, and when all 
existing stocks of the 100/130 grade with the higher lead 
content have been replaced by Avgas 10OL, all grades 
lower than 100/130 will not be replenished. This 
situation will probably be reached by early 1973. 


*This number was previously used for a Notice concerning L.A.E. Notices, which 
was cancelled in December, 1966. 
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1.3.2 Other than United Kingdom and European Continent 
In due course the existing 100/130, 80/87, 80 and 73 
grades will be withdrawn, and only Avgas 100L grade 
will be available. The timing of this change is not known 
with certainty, but probably it will occur during 1973. 


Implications 


1.4.1 The use of aviation gasoline of a higher grade (i.e. 
knock rating — octane number or performance number) 
than the minimum approved for the engine does not 
create a problem, unless it contains more TEL than the 
maximum approved for the engine in which case it can 
have deleterious effects. These effects can include inlet 
valve head burning, exhaust valve erosion, valve sticking, 
spark plug erosion and fouling by lead deposits, piston 
ring sticking and Jead deposits in the oil. 


1.4.2 This Notice is, therefore, issued to state the action 
to be taken with respect to piston engines which :— 

(a) Are approved to use only aviation gasoline the TEL 
content of which is less than 2.4 ml/Imp. gal. 

(b) Are approved for use with both leaded and unleaded 
gasoline. 

(c) Are approved for use with current standard 
100/130 grade. 

(d) Are at present required to be run on lead-free 
aviation gasoline at the conclusion of series and 
overhauled engine acceptance tests, or prior to long 
term storage, in order to minimise corrosion. 


2 Recommended Procedures 
2.1 


For engines in 1.4.2(a) 


(a) The following engine manufacturers have already 
considered the effect of using fuels with a higher lead 
content than that originally approved for their engines, 
and have amended their manuals to deal with the new 
circumstances. These amended procedures should be 
followed : 

(i) Rolls-Royce Motors Limited (see Rolls-Royce 
Light Aircraft Engine Service Bulletin No. T-183 
which incorporates Teledyne Continental Motors 
Service Bulletin No. M71-9). 

(ii) Avco Lycoming Division (see Avco Lycoming 
Service Instruction No. 1070). 
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(b) Where manufacturers’ recommendations in respect of 
the effect of using Avgas 100L are not available, e.g. 
in respect of old engines which are no longer supported 
by the constructors’ design organisation, the following 
action should be taken : 


(i) When aviation gasoline with TEL content less 
than 2.4 ml/Imp. gal is no longer available Avgas 
100L grade gasoline may be used subject to a 
monitoring programme, such as will reveal any 
adverse effects, being followed. Such a pro- 
gramme should be submitted to the CAA Area 
Officé for agreement and it should include, at 
least, checks of power, cylinder compression, 
sparking plug condition, and oil and oil filters for 
evidence of sludging. 


(ii) Depending on the results of the monitoring 
programme, the frequency of sparking plug 
changes, oil changes and top overhauls may need 
to be increased. In particular, those Gipsy Major 1 
and Gipsy Six 1 engines, with aluminium-bronze 
cylinder heads will be particularly susceptible to 
corrosion, and frequent top overhauls will be 
necessary unless they are converted to a variant of 
engine which can be operated on leaded gasoline. 


2.2 For engines in 1.4.2(b) Certain engines approved for use 


with leaded and unleaded gasoline may have qualified for 
particular maintenance periods based on the use only of un- 
leaded gasoline. When a change is made from the use of un- 
leaded gasoline to a grade with a significant lead content, 
these previously acceptable periods will need to be reviewed. 
In such circumstances, operators must consult the CAA Area 
Office concerned prior to the use of leaded gasoline and obtain 
the revised periods to be initially adopted. 


2.3 For engines in 1.4.2(c) Where the lead content of a grade 


of fuel approved for an engine is reduced it would be expected 
to have beneficial effect. All engines approved for use with 
100/130 grade gasoline may therefore use Avgas 100L without 
restriction. . 


2.4 For engines.in 1.4.2(d)- The practice of running engines on 
¢ lead-free gasoline at the conclusion of acceptance tests may 


now be waived provided all other preparations for storage, as 
given in the relevant manuals, are observed, e.g. running with 
corrosion preventive oil, spraying cylinder interiors, using 
dessicants in cylinders and in engine openings. Where long 
term storage is involved particular attention should, however, 
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be given to the frequency of check inspections for cylinder and 
valve corrosion. (Experience in the US and France has 
indicated that the foregoing should prove to be adequate). 


3 Dangers Of Using Motor Gasoline — Engine certification 
depends on the use of approved fuels, and it is mandatory that 
only such approved fuels, and not motor gasoline, are used. 
There are differences between the properties and composition 
of motor and aviation gasoline which make the former un- 
suitable for use in aircraft engines. Motor gasoline is deficient 
in the following main respects :— 


(a) 


(b) 


(c) 
(d) 


(e) 


(f) ° 


(g) 


It has a wider distillation range than aviation gasoline, and 
this can promote uneven distribution of the anti-knock 
components of the fuel in the induction manifold. 


The knock rating of motor and aviation fuels are not 
directly comparable because of the different methods used 
to determine the knock ratings of the two types of fuel. 
This results in an appreciable difference in actual detonation 
characteristics of two fuels which are ostensibly of the same 
knock rating. This difference could lead to destructive 
pre-ignition or detonation. 

It is more volatile and has a higher vapour pressure which 
can lead to “vapour lock” occurring, particularly at altitude. 
Compared with aviation gasoline, which contains only the 
chemically correct amount of bromine, the tetraethyl lead 
additive in motor gasoline contains an excess of chlorine and 
bromine. The chlorine is very corrosive and under severe 
conditions can lead to exhaust valve failures. 

It is less stable than aviation gasoline and can form gum 
deposits which can result in valve sticking. 

It has solvent characteristics which may not be suitable for 
aircraft engines. Seals, gaskets and flexible fuel lines are 
susceptible to attack. 


It is not handled or controlled in accordance with the same 
rigid procedures as is the case with aviation gasoline. 


for the Civil Aviation Authority, 


Airworthiness Division, 
Brabazon House, 





Redhill, Surrey RH1 1SQ. 
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